Patient-centered outcomes research (PCOR) represents a paradigm shift in research methods aimed to create the body of evidence that supports clinical practice and informs health care decisions. PCOR integrates patients and other key stakeholders including family members, policy makers, clinicians, and patient advocates and advocacy groups as research partners throughout all stages of the research process. The importance of PCOR has received increased recognition, yet there is little evidence available to help guide researchers interested in the design and conduct of PCOR. In May 2014, we convened a workshop to identify key issues related to designing, conducting, and disseminating findings from PCOR studies. Workshop participants included a diverse group of patients, patient advocates, clinicians (physicians, nurses, psychologists, and advanced practice providers), researchers, administrators, and funders within and beyond the pulmonary, critical care, and sleep medicine communities. Participants identified important issues and considerations to address when undertaking PCOR. In this report, we summarize the results of this workshop to inform members of the pulmonary, sleep, and critical care community interested in participating in PCOR. Key findings include the following: 1) requirements for research to be considered PCOR; 2) the potential significant impact of PCOR on patients, clinicians, and researchers; 3) guiding principles and practical strategies to form successful patientcentered research partnerships, conduct PCOR, and disseminate study results to a broad audience of stakeholders; 4) benefits and challenges of PCOR for researchers; and 5) resources available within the American Thoracic Society to help with the conduct of PCOR.
Overview
In this workshop report, we summarize key issues related to the design, conduct, and dissemination of high-quality patientcentered outcomes research in pulmonary, critical care, and sleep medicine. Our main findings include the following:
d Patient-centered outcomes research (PCOR) is characterized by the presence of all the following: 1) research questions and outcomes must be informed by patients' priorities, choices, values, and perspectives; 2) patient research partners or patient advocates must be integrated into the research team throughout the conception, design, and conduct of the study as well as the interpretation and dissemination of the research findings; and 3) patient research partners or advocates should play a role that is equal to that of other research team members and should have the same decisionmaking authority.
d Well-designed PCOR has the potential to produce significant and immediate impact on the lives of the patients and stakeholders. d Collaborative relationships between researchers and stakeholders can be enhanced by adhering to a few general guiding principles detailed in this report. The development of patient-centered research partnerships requires clearly defined roles for investigators, patient research partners, and other stakeholders as well as a plan for how best to balance the perspectives of each of these groups to maintain equipoise. A key step in preparing these partnerships is to ensure inclusivity of the diverse perspectives of people living with a disease, paying special attention to minimize disparities in representation. d Innovative dissemination and implementation strategies can extend the reach of results beyond presentations at scientific meetings and publications in scientific journals. d Building and maintaining stakeholder research partnerships can result in significant benefits for researchers, but can also pose significant challenges. Sharing lessons learned from prior projects can improve subsequent PCOR studies.
Introduction
Patient-centered outcomes research (PCOR) represents a transformational change in how evidence is generated to guide clinical practice and assist patients with informed decision making. Traditionally, researchers conceptualized and conducted research in isolation from patients, clinicians, and other stakeholders and disseminated the findings primarily through the peer-reviewed literature and scientific meetings. Without patient input, these studies may not produce findings relevant to the people they were designed to help. In addition, without a broad dissemination framework, even successful trial results may not have been transmitted to patients in accessible ways or led to effective implementation into practice. PCOR addresses these concerns by integrating voices and perspectives of patients, family members, clinicians, and other stakeholders throughout the research process and broadly disseminates study results with the goal of increasing the relevance, impact, and uptake of findings. In this way, PCOR identifies research priorities and outcomes that matter most to patients and other stakeholders, answers stakeholder-generated questions using methods designed to produce evidence with direct clinical relevance (including comparative effectiveness strategies) (1) , and disseminates results in a way that makes them available, understandable, and actionable to patients and families. Relevant stakeholders differ depending on the project, but may include patient research partners, patient advocates (such as family members, community health care workers, or navigators) or advocacy groups, clinicians, health care payers and purchasers, funding bodies, policy makers, and representatives from industry, among others. For example, Figure 1 illustrates a diverse group of stakeholders and their roles in a peer-driven intervention designed to improve care delivery and coordination among individuals with sleep apnea (2) .
PCOR has been a focus of researchers in the UK, Canada, and Europe for decades (see Table E1 in the online supplement). More recently, PCOR has gained significant attention in the United States with the implementation of the 2010 Affordable Care Act, which authorized the development of the Patient-centered Outcomes Research Institute (PCORI) (3, 4) . PCORI aims to improve the quality and relevance of evidence available to help patients, families, clinicians, employers, insurers, and policy makers make informed health care decisions by supporting comparative effectiveness research and working to improve PCOR methodology (5, 6).
Recognizing the increasing need for high-quality PCOR in pulmonary, critical care, and sleep medicine, the overall goal of this workshop was to bring together patients and patient advocates, clinicians, researchers, and other stakeholders for a consensus workshop to identify key topics and issues related to the design, conduct, and dissemination of findings from PCOR studies. The results of the workshop are summarized in this report.
Methods
Workshop co-chairs (L.C.F., H.L.S., S.J.B., S.P., and E.K.K.) assembled a diverse group of 19 experts from the United States, Canada, UK, and Australia, including patients, patient advocates, clinicians, researchers, administrators, and funders. Participants brought a range of research, clinical, leadership, and personal experiences and expertise. Before the workshop, the co-chairs disseminated selected manuscripts to the attendees for review (7) (8) (9) . These manuscripts were selected as background reading to familiarize participants with key themes such as engagement of patients in a variety of scientific endeavors including guideline development, participation in the peer review process, and in the design and conduct of research studies. Potential conflicts of interest were disclosed and managed in accordance with the policies and procedures of the American Thoracic Society (ATS). A full-day meeting was held on May 17, 2014 , in conjunction with the International Conference of the American Thoracic Society.
The workshop opened with presentations on a series of topics (Table E2) . Speakers integrated historical researcher and advocacy perspectives from AMERICAN THORACIC SOCIETY DOCUMENTS the UK and United States into their presentations to provide context. In addition, the role of patient advocacy was highlighted in a presentation by Teresa Barnes, a representative from the ATS Public Advisory Roundtable and Vice President for Patient Advocacy and Outreach at the Coalition for Pulmonary Fibrosis. After this, a panel discussion was held for additional discussion and integration of the concepts presented. Based on this, co-chairs suggested topic areas in need of additional development or discussion. The afternoon was spent in facilitated discussion to further develop the concepts, insights, and practical considerations related to PCOR. Results from this discussion were used to identify and prioritize themes. The workshop was audio-recorded and co-chairs took notes. Both were reviewed by the co-chairs to identify additional themes, which were further refined during subsequent teleconferences. Co-chairs drafted an initial report that was reviewed by all workshop attendees. We also circulated an e-mail survey to gather the practical experiences of workshop attendees, and responses were integrated into the manuscript. All workshop attendees revised and approved the final manuscript for submission.
Results

Definition and Impact of PCOR
Defining patient-centered outcomes research. Table 1 summarizes several definitions of PCOR. Workshop attendees agreed these definitions include common necessary components for research to be considered "patient-centered." These factors should be considered across the timeline of a research project from inception through implementation. First, patient interests and preferences should inform the research questions and selection of outcomes to ensure that research will generate evidence with the potential to impact patients' lives. Patient-centered outcomes should be those determined to be important and relevant from the perspective of patients. They may be patient-reported or collected by other means. It is important to note that not all patient-reported outcomes are patient-centered (e.g., a patient survey that encompasses issues that clinicians, not necessarily patients, feel are important). Second, patients should be engaged as part of the team throughout the conception, design, and conduct of the study to ensure relevance and utility. Third, patient research partners or advocates should play a role in the project equivalent to that of other team members and should contribute equally to collaborative decisions. Fourth, patient research partners should be included in the dissemination of findings and products, including the creation of plain language summaries. This is a key step to ensure that the findings are accessible, understandable, and actionable to broad audiences. Level of involvement may vary during different phases of the research based on interests, expertise, and focus of work. Tables 2 and 3 give examples of PCOR conducted by workshop attendees, primarily in the fields of pulmonary, sleep, and critical care medicine, and highlight the patientcentered outcomes and diverse mechanisms of stakeholder engagement used by each study.
Potential impact of PCOR. The potential impact of PCOR was a central theme identified by workshop attendees. Well-designed PCOR facilitates the conduct of relevant studies that can improve the dayto-day lives of patients and stakeholders. The integration of patients, family, patient advocates, clinicians, and other stakeholders within the team allows these groups to inform the research agenda to ensure that their priorities are recognized. The significance of PCOR is likely not limited to those directly involved in research activities; it can also extend to the larger population of Workshop participants agreed on several guiding principles for developing productive partnerships between researchers and stakeholders. These principles are summarized in Table 4 and described in more detail below.
Collectively decide on appropriate roles for stakeholder involvement. Clearly defining roles and gaining an understanding of the role that each individual would like to serve can help facilitate productive patientcentered research partnerships (10, 11) . Although the roles of research scientists tend to be well defined, there are a variety of potential roles for patient research partners and other stakeholders to take on throughout the research process, including identifying and prioritizing research questions, facilitating recruitment and retention of study participants, developing interventions and data collection strategies, and disseminating findings. It is important to acknowledge both the benefits and burdens of participating on the team, including anticipated time commitments (11) . Patient and family research partners may have limited time and capacity to develop skills and participate in all roles. Not all stakeholders will have the same interests, and there may be differences across individuals as to their level of engagement with various aspects of the project (11) . To ensure the inclusion of diverse perspectives, patient research partners should be empowered to be involved based on their comfort, functional, and educational levels. Activities to facilitate these roles include formulation of governing boards, participation in discussion boards/online forums, and helping develop questions for focus groups and surveys (12) .
Ensure diverse patient voices are represented. Ensuring diversity in terms of age, sex, race, ethnicity, socioeconomic status, education, and sexual orientation, among others, helps to increase the inclusion of unique ideas. People living with the same disease can vary in their perspectives, health care knowledge, willingness, and physical or psychological ".public involvement in research as research being carried out 'with' or 'by' members of the public rather than 'to', 'about' or 'for' them. This includes, for example, working with research funders to prioritize research, offering advice as members of a project steering group, commenting on and developing research materials and undertaking interviews with research participants. When using the term 'public' we include patients, potential patients, carers and people who use health and social care services as well as people from organizations that represent people who use services" (11) National Health and Medical
Research Council and Consumers Health Forum of Australia ".opportunities to engage consumers and community members will depend on the type of research being undertaken.Consumers and community members can be, and are, involved at various levels of research activity and the institutions in which research is conducted. 'Levels of research activity' include planning, seeking funding, conducting the research, and communicating the outcomes. Consumers and community members should advise research institutions and researchers on their consumer and community perspectives and lived experiences ." (10) AMERICAN THORACIC SOCIETY DOCUMENTS ability to contribute. For example, patients with advanced education and training are often included as research partners and provide valuable input, yet their perspectives may not reflect those of the average patient. For this reason, it is important to include more than one participant from different groups, and to encourage patient research partners to reach out to other members of their community when appropriate, to attain broader perspectives (10, 11) . Several strategies were identified to elicit input from patients from diverse backgrounds, including underserved patients and groups, as well as others who may be challenging to engage. Community engagement is a potentially powerful way to embrace different perspectives while ensuring appropriate cultural sensitivity and equity within groups (13) (14) (15) . Peerengagement principles, including peersupport models, can be useful in all steps of PCOR (16) (17) (18) . Novel technologies may be useful to reach broader audiences, including web-based methods, social media, video conferences, and mobile technologies such as crowd sourcing (19) . However, newer technologies may exclude those less willing or able to use them (20) . One-on-one interviews offer the opportunity to include those dealing with serious illness and/or limited mobility (21). These approaches allow researchers to illuminate a range of perspectives with scientific rigor. Such rigor should not be at odds with accepted methodological principles (21). It is important to consider all potential relevant stakeholders. A significant burden of many illnesses falls on family members, including relatives, friends, and other caregivers. They often bear the burden of caregiving, and their ability to provide this care can be limited by the impact on their own psychological and physical health (22, 23) . Individuals with severe illness or other causes for cognitive impairment may not be able to engage in PCOR during certain phases of their illness. Family members can bring the patient perspective, as well as their own perspective, of how the illness impacts the family. Moreover, there is increasing awareness of the importance of family outcomes and the value this contributes to patient outcomes (24) .
Understand perspectives may differ across members of the research team. Patient research partners add value to the research process by relaying their first-hand experiences in living with illness and interacting with the health care system, and by identifying issues that are meaningful to them and their community. Investigators bring a deep understanding of the scientific approach, along with a variety of methodological and scientific expertise. These skills enable the group to create rigorous research that can be replicated and applied by others. Stakeholders can also bring important perspectives to the PCOR process. Clinicians bring perspectives and insights on health, disease, and clinical practice to the process. Nurses, respiratory therapists, technicians, and others can provide perspectives about care processes and treatment adherence. Payers are often interested in improving process efficiency and reducing fragmented care. Partnering for strong involvement with public advocacy and policy makers can lead to faster translation of the research findings into health policy with robust dissemination and sustainable implementation. Frameworks for stakeholder definitions and roles have been described (25, 26) .
Develop a plan to balance the perspectives of each stakeholder group to achieve consensus. It is important to balance the agendas of all groups including patient research partners/family members, researchers, clinicians, funders, and other stakeholders. Although there are challenges to ensuring that everyone at the table has an equal voice, we note that PCOR represents a philosophy and methodological approach that can be integrated into most clinical research projects. Efforts must be made to inform, educate, empower, and engage participants to balance the needs of everyone though a group mentality to help maintain equipoise. As not all participants will come with a similar understanding of the scientific process including mitigation of bias, it is important to identify, discuss, and address potential conflicts of interest (27) . Similarly, it can be helpful to develop an understanding with individuals that not all ideas or suggestions will be part of the final product. Being transparent about this from the beginning can help frame expectations.
Prepare and train stakeholders for their various roles. Patient research partners and other stakeholders need to develop a common language and understanding of terminology, methods, and ethics to work together effectively. Researchers also need to understand how to tailor roles and clarify expectations for different stakeholders based on their willingness, interest, and resources. One key strategy recommended was systematic training, analogous to "career development," of all participants to develop the knowledge, methodology, and skills needed to work together effectively (10, 11, 28) . This approach acknowledges the diversity of stakeholder backgrounds, experiences, and perspectives, and ensures a common understanding of the goals and process of working together.
Patient research partners may benefit from a video or written "guidebook" to the research project including a glossary of research terms. We anticipate these materials would need to be tailored to a specific project based on the roles and responsibilities involved. Researchers may benefit from additional training in engagement of patient research partners and other stakeholders, consensus methods, PCOR study designs and outcome measures, and analytic approaches that enable a patient-centered and collaborative approach. It is not a realistic or necessary goal to train all participants to have a high level of methodological or content knowledge. Nonscientist team members understand that researchers bring insight into both content issues and the feasibility of various research designs and approaches. It is the responsibility of researchers to explain such insights in ways that are understandable by nonscientist team members.
Foster a collaborative spirit from the outset. The process of developing and prioritizing research questions with stakeholders can be challenging. Investigators must prioritize development of a collaborative spirit. Although some disagreement among the group is expected, care should be taken by participants to ensure that all voices and perspectives are acknowledged as being valuable. Researchers also must ensure that the essential role of patient research partners and other stakeholders is appropriately acknowledged. Although policies may vary by funding organizations, compensation for time and effort is increasingly included in the budget for all members of the research team. For example, in the United States, PCORI expects applicants to include a plan and budget for compensating patients, caregivers, and advocacy organizations engaged as partners (29) . 
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This approach is also advocated by the National Health and Medical Research Council of Australia and the National Institute for Health Research in the UK (10, 11) . All members of the team must be committed to listen to one another, work collaboratively, and display patience with one another throughout the process. Patient research partners should be welcomed within partnerships to articulate their experiences and perspectives, while having a willingness to become familiar with terminology, methods, and ethical considerations of research (10) . Researchers must show a genuine interest in individuals, demonstrate respect for all viewpoints, and provide explanations of scientific methods as needed (10) . It can be helpful for researchers to interview patient research partners to learn more about their interests and use one-on-one coaching to bolster confidence about speaking up during meetings. Starting with a "big picture" framing of the research question can help align team members. In addition, researchers should encourage open lines of communication for stakeholders at any time.
Procedures should be established at the outset to foster collaborative decision making with a prespecified process of adjudication, including 1) defining a voting procedure that is fair to all participants; 2) using references such as the most recently revised Robert's Rules of Order (30),which describes parliamentary procedures and is commonly used to guide proceedings for a variety of organizations within the United States; 3) deciding what constitutes a quorum for approving decisions such as the oneperson, one-vote Delphi consensus method (31, 32) ; and 4) explaining that recommendations made by stakeholders are nonbinding and that researchers and stakeholders may choose which to follow. Dissemination of research findings in traditional venues alone is not enough to ensure that findings reach the individuals to whom they matter mostpatients and families. Examples of effective ways in which researchers might partner with patients in dissemination include 1) writing plain language summaries of findings that accompany research reports; 2) participating in local media campaigns; 3) utilizing social media and other online outlets to publicize results; 4) summarizing findings for community resources, including website blogs or newsletters; and 5) returning results back to the study participants through infographics, videos, or other media (10, 11) . Patient research partners should be invited to participate in the development of all study information and acknowledged as coauthors, including scientific publications, interim reports to the funder, press releases, and study information posted on the Internet.
Benefits to Engaging in PCOR for Researchers
Workshop participants noted that the process of PCOR was often rewarding to researchers in several ways. Early involvement of patient research partners and other stakeholders helps prioritize research questions and increases confidence that the topic is important to patients. Developing strong, collaborative relationships helps guide the research and increases its potential for success. Eliciting input on patient-valued aspects of care can lead to important revelations, which in the setting of flexibility in approach can move research from the theoretical to the practical to help create studies that address issues important to patients. Patient research partners and families are often grateful for the opportunity to participate, which leads to positive feelings for investigators regarding the commitment of the biomedical community and the value of research in facilitating new discoveries. Extra work may be involved when including patient research partners and other stakeholders, but there is a quid pro quo if the ideas generated are novel and meaningful and the results more relevant to patients.
Challenges and Lessons Learned
We acknowledge that although there are many potential rewards to creating partnerships with patients and other stakeholders, building and maintaining these partnerships can pose significant challenges. Individuals bring a variety of perspectives, incentives, experiences, and approaches that need to be considered. These partnerships benefit from the development of trust over time, but often must be created de novo. A major challenge faced by PCOR teams includes practical aspects of working with stakeholders. For example, there are no generally accepted standards for collaborating with community and patient stakeholders. Agreements that are developed are often vague and can lack accountability. Preliminary guidelines are emerging around patient engagement in research (33) and how to identify metrics of success (34, 35) .
Engaging patients in the design of studies can require more "lead-time" and may increase the cost of preparing research proposals. A challenge for researchers is the need to prioritize funding considerations to support a specific project while balancing the desire to actively involve patient research partners and stakeholders within the demands of a research setting. At times, these competing priorities can be at odds with the desires of individuals. These concerns may be mitigated at some centers by the formation 
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of a standing patient advisory board that regularly meets to review research proposals in their initial stages across a range of disciplines or disease states. PCOR must be rigorously conceived and conducted using validated methods. It is equally important to keep projects realistic despite broader aspirations. This can be accomplished by preparing stakeholders early in the process for the scope of the project. To reduce the risk of attrition, it is often helpful to offer multiple ways to participate to reduce time and travel burdens.
Not all individuals are well suited for the role of research partner, and there should be ongoing review of whether the individual and study are a good fit. There may be considerable emotional, physical, and time burdens placed on patient research partners, most of whom already are busy fulfilling multiple roles at work, home, and in their social lives. One must be vigilant about ensuring that expectations and time commitments are realistic for people who are not funded researchers or employees of the research program. Although many patient research partners benefit greatly and enjoy participating as research partners, this role can run the risk of strengthening identity as a patient, which may be in direct contrast with their desire for life to be normal. Sharing lessons across communities of researchers can be helpful to prepare for challenges that arise.
ATS Resources to Support PCOR
One of the key resources within the ATS that can help support PCOR is the ATS Public Advisory Roundtable (ATS PAR), which is a collaboration of the ATS and 15 patient interest organizations representing various lung and airway disorders to advance their shared educational, research, patient care, and advocacy goals (36). The ATS PAR has helped incorporate patients and advocates into all aspects of the ATS, including the society governance and the ATS International Conference. The PAR can help link researchers with patient research partners who can participate in all aspects of research and can lead to the creation of lasting partnerships. Many other patient advocacy groups also have shared interests with the ATS as well. Other ATS resources that can support PCOR include the Patient and Family Education Committee (PFEC), which performs ongoing assessments of ATS patient/public educational resources to ensure that they are relevant, current, health literate, and cost-effective (37) . In its work, the PFEC also explores ways to ensure that the patient and family perspective is incorporated into educational activities for the fields of pulmonary, critical care, and sleep medicine.
Conclusions
PCOR is an important new approach to conducting research that could meaningfully improve the lives of patients and their families. It emphasizes the need to engage patient research partners and other stakeholders in all phases of a research project. An important principle is to ensure inclusion of diverse perspectives of multiple stakeholders on the team and to minimize disparities. Successful PCOR requires clear understanding and communication about roles and perspectives. Additional education and training for researchers and stakeholders on effective collaboration strategies are important to developing successful PCOR programs, and should be tailored to specific programs. Creating partnerships between researchers, patients, and other stakeholders brings both benefits and challenges. Innovative dissemination and implementation strategies may extend the reach and timely uptake of study findings to help maximize the desired impact on the lives of patients. n This workshop report was prepared by an ad hoc subcommittee of the Behavioral Sciences and Health Services Research and Nursing Assemblies.
